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In  December  2002,  the  Department  of  Defense  re-instituted 
smallpox  vaccination  for  US  military  forces  following  growing 
concerns  that  smallpox  might  be  employed  as  a  bioterrorist 
weapon.  More  than  one  million  service  members  have  been 
given  the  smallpox  vaccine  since  2002,  although  there  have  been 
concerns  about  the  safety  of  the  vaccine.  Using  a  large  self-reported 
prospective  database,  this  analysis  investigated  a  wide  variety  of  self- 
reported  health  outcomes  and  possible  association  with  smallpox 
vaccination.  After  confirming  self-reported  vaccination  history 
with  electronic  vaccine  data,  40,472  individuals  were  included  in 
the  analyses,  8,793  of  whom  received  the  smallpox  vaccine  and 
31,679  who  did  not.  No  significant  adverse  associations  between 
smallpox  vaccination  and  self-reported  health  outcomes,  including 
mental  and  physical  functioning,  cardiovascular  diseases,  and  auto¬ 
immune  disorders,  were  found.  These  findings  complement  studies 
that  utilize  other  data  sources,  such  as  electronic  hospitalization 
records,  and  may  be  reassuring  to  health  care  providers  and  those 
who  receive  the  smallpox  vaccination. 

Introduction 

Smallpox  immunization  was  first  implemented  in  the  United 
States  military  as  early  as  1777  and  continued  until  1990.1  Millions 
of  ordinary  US  citizens  were  routinely  immunized  against  smallpox 
until  the  global  eradication  program  was  discontinued  in  1971. 2 
During  this  time  of  routine  vaccination,  acute  adverse  health  events 
associated  with  smallpox  vaccination  were  thoroughly  described.3 
Mild  adverse  events  included  swelling  and  tenderness  of  the 
regional  lymph  nodes,  fever,  and  autoinoculation  from  the  primary 
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vaccination  site.3  Moderate  to  severe  adverse  reactions  include 
bullous  erythema  multiforme  (Stevens-Johnson  syndrome),  eczema 
vaccinatum,  generalized  vaccinia,  progressive  vaccinia,  and  postvac¬ 
cinal  encephalitis.3 

More  recently,  the  Department  of  Defense  resumed  smallpox 
vaccination  for  US  military  forces  amid  growing  concerns  that 
smallpox  might  be  employed  as  a  bioterrorist  weapon.4  Following 
reinstatement,  reported  adverse  events  were  generally  mild  in 
nature,  with  the  exception  of  an  increased  risk  of  myopericarditis 
predominantly  among  white  males  aged  21-44  years  of  age.  Onset 
of  myopericarditis  symptoms  in  these  cases  occurred  between  2  to  23 
days  following  primary  vaccination.5'9 

Most  evaluations  of  vaccine  safety  rely  on  case  series  or  retrospec¬ 
tive  reviews  of  acute  health  care.  In  contrast,  the  Millennium  Cohort 
Study,  the  largest  prospective  study  in  military  history  designed  to 
follow  over  140,000  US  service  members  for  21  years  from  2001 
through  2022,  provides  a  unique  opportunity  to  evaluate  a  wide 
range  of  subacute  or  chronic  health  outcomes  potentially  associated 
with  smallpox  vaccine.10 

Results 

Of  the  33,021  Millennium  Cohort  participants  who  completed 
both  a  baseline  and  follow-up  questionnaire,  45,284  had  concordant 
self-reported  and  electronic  smallpox  vaccination  records.  Individuals 
vaccinated  before  taking  their  baseline  survey  (n  =  74),  and  individ¬ 
uals  vaccinated  during  the  30  days  period  prior  to  starting  or  while 
taking  their  follow-up  survey  (n  =  283)  were  excluded.  In  addition, 
individuals  who  deployed  to  the  Global  War  on  Terrorism  (GWOT) 
before  completing  their  baseline  survey  (n  =  2,378),  completed 
their  follow-up  survey  during  a  deployment  (n  =  1,672),  or  who 
were  missing  demographic  or  military  covariate  data  (n  =  405)  were 
excluded.  After  exclusion  criteria  were  applied,  40,472  individuals 
remained  for  analysis,  8,793  of  whom  received  the  smallpox  vaccine 
and  31,679  who  did  not. 

The  population  was  stratified  by  deployment  status  to  GWOT, 
and  characteristics  of  vaccinated  and  unvaccinated  individuals 
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Table  1  Demographic  characteristics  of  Millennium  Cohort  Study  participants  by  smallpox  vaccination  status 


Deployed  to  GWOT  Not  deployed  to  GWOT 

Vaccinated  Unvaccinated  Vaccinated  Unvaccinated 


n  = 

7,003 

n  = 

2,352 

n  = 

1,790 

n  = 

29,327 

Baseline  Characteristics 

n 

%* 

n 

% 

n 

% 

n 

% 

Gender 

Male 

5,694 

81.3 

1,883 

80.1 

1,256 

70.2 

20,042 

68.3 

Female 

1,309 

18.7 

469 

19.9 

534 

29.8 

9,285 

31.7 

Birth  year 

Before  1  960 

1,056 

15.1 

51 1 

21.7 

400 

22.3 

8,242 

28.1 

1960-1969 

2,814 

40.2 

1,001 

42.6 

760 

42.5 

1 1 ,676 

39.8 

1970-1979 

2,730 

39.0 

751 

31.9 

530 

29.6 

8,429 

28.7 

1  980  or  later 

403 

5.8 

89 

3.8 

100 

5.6 

980 

3.3 

Marital  status 

Not  married 

2,552 

36.4 

734 

31.2 

642 

35.9 

9,537 

32.5 

Married 

4,451 

63.6 

1,618 

68.8 

1,148 

64.1 

1 9,790 

67.5 

Race/ethnicity 

White  non-Hispanic 

4,924 

70.3 

1,740 

74.0 

1,260 

70.4 

21,081 

71.9 

Black  non-Hispanic 

761 

10.9 

218 

9.3 

185 

10.3 

3,586 

12.2 

Other 

1,318 

18.8 

394 

16.8 

345 

19.3 

4,660 

15.9 

Service 

Army 

3,705 

52.9 

738 

31.4 

1,035 

57.8 

13,781 

47.0 

Air  Force 

2,415 

34.5 

1,174 

49.9 

416 

23.2 

8,521 

29.1 

Navy  and  Coast  Guard 

535 

7.6 

381 

16.2 

300 

16.8 

5,812 

19.8 

Marine  Corps 

348 

5.0 

59 

2.5 

39 

2.2 

1,213 

4.1 

Rank 

Enlisted 

5,203 

74.3 

1,660 

70.6 

1,208 

67.5 

21,056 

71.8 

Officer 

1,800 

25.7 

692 

29.4 

582 

32.5 

8,271 

28.2 

Occupational  category 

Combat  specialists 

1,715 

24.5 

561 

23.9 

395 

22.1 

5,354 

18.3 

Health  care  specialists 

563 

8.0 

152 

6.5 

484 

27.0 

3,849 

13.1 

Other  occupation 

4,725 

67.5 

1,639 

69.7 

91 1 

50.9 

20,124 

68.6 

GWOT,  global  war  on  terrorism;  ^Percentages  rounded  and  may  not  sum  to  100. 


within  each  group  are  shown  in  Table  1 .  Notably,  a  higher  proportion 
of  vaccinees  were  younger,  not  married,  and  in  the  Army  Frequencies 
of  selected,  new-onset  self-reported  health  conditions  at  follow-up 
were  examined  by  deployment  and  vaccination  status  (Table  2) . 

Adjusted  odds  ratios  of  self-reported  new-onset  health  conditions 
among  smallpox-vaccinated  participants  compared  to  unvaccinated 
participants  stratified  by  deployment  status  are  presented  in  Table  3. 
Only  one  significant  association  was  observed  between  smallpox 
vaccination  status  and  the  self-reported  new-onset  health  conditions. 
Deployed  vaccinees  were  significantly  less  likely  to  report  “other 
autoimmune  disorders”  including  multiple  sclerosis,  lupus,  ulcerative 
colitis,  rheumatoid  arthritis,  and  Crohn’s  disease  between  baseline 
and  follow-up  than  were  deployed,  unvaccinated  individuals. 

Discussion 

Since  December  2002,  approximately  1.2  million  US  military 
members  have  been  inoculated  against  smallpox  as  part  of  a  national 
program  to  immunize  health  care  workers,  first  responders,  and  mili¬ 
tary  personnel  against  the  potential  use  of  this  virus  as  a  biological 
weapon.11  The  resumption  of  smallpox  vaccinations  has  raised  con¬ 
cerns  about  this  vaccine’s  safety  for  veterans  and  the  general  public. 
Reports  have  suggested  an  increased  risk  for  myopericarditis. 5,7,8 


Other  short-term  morbidities  may  be  associated  with  the  smallpox 
vaccine  as  well.4,12  Although  smallpox  vaccinations  are  currently 
being  monitored  for  short-term  adverse  events,13,14  no  surveil¬ 
lance  system  is  in  place  to  monitor  potential  long-term  adverse 
outcomes.  Using  data  from  Millennium  Cohort  Study  responders, 
the  current  report  describes  an  examination  of  potential  long-term 
subjective  health  consequences  of  smallpox  vaccination.  This  inves¬ 
tigation  found  no  significant  increase  in  self-reported  symptoms  or 
conditions  associated  with  smallpox  vaccination  over  the  average 
2.7  years  follow-up  period. 

A  primary  objective  of  this  study  was  to  investigate  whether 
smallpox  vaccination  causes  a  decline  in  physical  and/or  mental 
functioning  as  measured  by  the  Medical  Outcomes  Study  Short 
Form  36 — Item  Health  Survey  for  Veterans  (SF-36V).  This  objective 
was  established  because  previous  studies  have  reported  that  20-40% 
of  smallpox  vaccine  recipients  report  headaches  following  smallpox 
vaccination.12,15,16  Additionally,  a  postvaccination  surveillance  study 
of  more  than  900  laboratory  workers  found  frequent  reports  of 
musculoskeletal  pain  and  fatigue.15  However,  no  differences  were 
found  in  SF-36V  mental  component  or  physical  component  summary 
scores  among  deployed  and  nondeployed  smallpox  vaccinees  when 
compared  with  unvaccinated  peers;  nor  were  there  increased  odds 
for  mental  health  disorders,  symptoms  of  chronic  multisymptom 
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Table  2  Frequency  distribution  of  new-onset  outcomes,  stratified  by  smallpox  vaccination  and  deployment  status 
among  Millennium  Cohort  Study  participants 


Deployed  to  GWOT 


Not  deployed  to  GWOT 


Vaccinated  Unvaccinated 


Vaccinated 


Unvaccinated 


Category* 

n 

% 

n 

% 

n 

% 

n 

% 

Mental  component  summary  score! 

No  change 

4,040 

59.1 

1,408 

61.2 

995 

57.1 

17,259 

60.2 

Increased  by  5  or  more  points 

1,076 

15.7 

389 

16.9 

338 

19.4 

5,170 

18.0 

Decreased  by  5  or  more  points 

1,718 

25.1 

505 

21.9 

41 1 

23.6 

6,240 

21.8 

Physical  component  summary  score! 

No  change 

4,476 

65.5 

1,514 

65.8 

1,141 

65.4 

18,716 

65.3 

Increased  by  5  or  more  points 

964 

14.1 

331 

14.4 

272 

15.6 

4,912 

17.1 

Decreased  by  5  or  more  points 

1,394 

20.4 

457 

19.9 

331 

19.0 

5,041 

17.6 

Mental  health  disorder! 

No 

5,601 

89.5 

1,916 

91.9 

1,456 

91.7 

23,181 

91.7 

Yes 

657 

10.5 

169 

8.1 

132 

8.3 

2,086 

8.3 

Symptoms  of  CMI§ 

No 

5,334 

85.1 

1,872 

88.2 

1,444 

91.0 

23,045 

90.0 

Yes 

933 

14.9 

250 

11.8 

143 

9.0 

2,575 

10.1 

Chronic  fatigue  syndrome^ 

No 

6,808 

99.2 

2,304 

99.3 

1,740 

99.6 

28,424 

99.2 

Yes 

56 

0.8 

17 

0.7 

7 

0.4 

224 

0.8 

Headache^'** 

No 

5,121 

87.6 

1,786 

90.2 

1,328 

90.3 

21,348 

90.9 

Yes 

722 

12.4 

194 

9.8 

143 

9.7 

2,148 

9.1 

Chest  pain 

No 

6,084 

94.0 

2,081 

94.9 

1,585 

95.6 

25,490 

95.3 

Yes 

392 

6.1 

1 1 1 

5.1 

73 

4.4 

1,255 

4.7 

Heart  condition  lUT 

No 

6,273 

96.8 

2,084 

96.3 

1,564 

96.8 

25,265 

96.3 

Yes 

208 

3.2 

80 

3.7 

52 

3.2 

960 

3.7 

Hypertension^ 

No 

6,105 

94.9 

2,057 

94.4 

1,518 

93.0 

24,086 

93.5 

Yes 

331 

5.1 

121 

5.6 

1 14 

7.0 

1,683 

6.5 

Anemia^ 

No 

6,640 

99.2 

2,251 

99.1 

1,665 

99.1 

26,969 

98.6 

Yes 

52 

0.8 

21 

0.9 

15 

0.9 

371 

1.4 

Diabetes^ 

No 

6,862 

99.5 

2,304 

99.1 

1,748 

99.2 

28,364 

99.0 

Yes 

37 

0.5 

21 

0.9 

14 

0.8 

292 

1.0 

Other  autoimmune  disorder^'!! 

No 

6,642 

98.6 

2,21 1 

97.8 

1,706 

98.6 

27,144 

97.8 

Yes 

98 

1.5 

49 

2.2 

25 

1.4 

608 

2.2 

CMI,  chronic  multisymptom  illness;  GWOT,  Global  War  on  Terrorism;  PHQ,  Patient  Health  Questionnaire  (PHQ).  *  Sample  size  changes  for  each  outcome  based  on  the  number  missing  the  outcome  or  reported  having  the 
outcome  at  baseline.  Percentages  rounded  and  may  not  sum  to  100.  t  No  change  =  a  <5  point  change  on  the  MCS  or  PCS  score  from  first  to  second  survey.  !  Excludes  alcohol  abuse.  §  Defined  as  reporting  persistent  or 
recurring  problems  with  one  or  more  symptoms  from  at  least  two  of  the  following  dusters:  general  fatigue,  mood  and  cognitive  abnormalities,  and  musculoskeletal  pain. 11  Self-reported  positive  response  to  "In  the  last 
three  years,  has  your  doctor  or  other  health  professional  told  you  that  you  have  any  of  the  following  conditions?"  #  Self-reported  response  to  "bothered  a  lot"  to  "During  the  last  four  weeks,  how  much  have  you  been 
bothered  by  any  of  the  following  problems?"  **  Self-reported  positive  response  to  "During  the  last  12  months,  have  you  had  persistent  or  recurring  problems  with  any  of  the  following  conditions?"  ^Excludes  chest  pain, 
tt  Multiple  sclerosis,  lupus,  ulcerative  colitis,  rheumatoid  arthritis,  Crohn's  disease. 


illness  (CMI),  chronic  fatigue  syndrome,  or  headache  among 
smallpox  vaccinated  compared  with  unvaccinated  US  service 
members.  These  findings  provide  strong  evidence  that  most  symp¬ 
toms  of  headache,  musculoskeletal  pain,  and  fatigue  do  not  lead  to 
long-term  decrements  in  mental  or  physical  functioning. 

In  this  study,  no  association  was  found  between  smallpox  vacci¬ 
nation  and  chest  pain  or  a  heart  condition.  This  may  indicate 
that  either  few  myopericarditis  cases  are  being  diagnosed  as  either 


chest  pain  or  a  heart  condition,  or  that  a  significant  number  of 
other  chest  pain  or  heart  condition  etiologies  dilute  any  association 
between  smallpox  vaccination  and  any  chest  pain  or  heart  condition 
attributable  to  myopericarditis.  The  lack  of  association  found  here 
does  not  refute  the  relationship  between  smallpox  vaccination  and 
myopericarditis;  it  may  only  imply  that  such  cases  are  either  too 
infrequent  to  be  detected  in  this  sample,  or  chest  pain  in  such  cases 
resolves  over  time. 
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The  associations  between  smallpox  vaccination  and  autoimmune 
diseases  were  also  examined,  including  diabetes,  and  a  combined 
“other”  group  of  autoimmune  disorders.  Although  no  associations 
were  found  between  diabetes  and  smallpox  vaccination,  a  signifi¬ 
cantly  lower  odds  ratio  was  found  for  other  autoimmune  disorders 
among  the  deployed,  vaccinated  participants  than  among  deployed, 
unvaccinated  participants.  This  category  combined  multiple  sclerosis, 
lupus,  ulcerative  colitis,  rheumatoid  arthritis,  and  Crohn’s  disease. 
While  it  is  unlikely  that  deployers  who  are  vaccinated  are  less  likely 
to  develop  an  autoimmune  disease,  it  is  possible  that  some  of  the 
unvaccinated  participants  developed  one  of  these  autoimmune 
diseases  after  completing  the  first  questionnaire,  which  precluded 
them  from  receiving  a  smallpox  vaccination.  This  could  have 
artificially  inflated  the  rate  of  autoimmune  disorders  among  the 
un vaccinated  group.  There  seems  to  be  no  plausible  biological 
mechanism  for  a  protective  effect  of  developing  fewer  autoimmune 
diseases  among  vaccinated  deployers.  The  significance  of  this 
association  could  also  be  a  due  to  chance,  as  a  result  of  multiple 
comparisons. 

These  analyses  did  have  some  limitations.  The  Millennium 
Cohort  response  rate  to  enrollment  invitation  was  37%,  and  there¬ 
fore  participants  may  not  be  representative  of  the  US  military  in 
general.10  Recent  reports  confirm,  however,  that  the  Millennium 
Cohort  baseline  sample  had  minimal  response  bias  and  was  repre¬ 
sentative  of  the  larger  military  with  respect  to  demographic,  health, 
and  exposure  characteristics.10,17'25  Also,  since  smallpox  vaccination 
is  associated  with  deployment,  and  since  deployment  is  health- 
dependent,  stratification  was  applied  in  an  attempt  to  mitigate  the 
effect  deployment  may  have  on  health,  independent  of  smallpox 
vaccination.  Furthermore,  while  the  Millennium  Cohort  Study 
provides  an  excellent  opportunity  to  examine  health  outcomes 
longitudinally,  these  data  were  not  collected  for  the  purposes  of  this 
specific  study.  For  example,  the  study  was  never  intended  to  analyze 
rare  outcomes,  nor  was  it  possible  to  adjust  for  multiple  vaccines,  and 
with  an  average  of  30  months  between  baseline  and  follow-up  surveys, 
health  outcomes  with  long  latency  may  have  been  missed.  Additionally, 
the  timing  between  survey  collection  and  vaccination  was  not 
controlled,  thus  individuals  may  have  taken  their  baseline  survey  more 
than  one  year  before  receiving  the  vaccine,  which  may  have  allowed 
baseline  factors  to  change  prior  to  vaccination  for  reasons  unrelated 
to  vaccination.  Finally,  the  use  of  standardized  instruments  for 
self-reported  data  as  surrogate  for  clinician  diagnosis  is  imperfect. 

Despite  these  limitations,  this  study  has  several  strengths.  Previous 
research  investigating  health  effects  related  to  the  smallpox  vaccine 
have  been  primarily  case  studies  or  retrospective  designs.  The  current 
study  is  the  first  large,  prospective,  epidemiologic  investigation  to 
report  on  potential  associations  between  self-reported  symptoms 
and  conditions  and  smallpox  vaccination.  Ascertaining  vaccination 
status  by  both  electronic  vaccination  record  and  self-report  should 
have  reduced  potential  misclassification  of  exposure  bias.  The  large 
sample  of  both  men  and  women,  along  with  many  variables  to  adjust 
for  confounding,  allowed  for  a  robust  investigation  of  the  potential 
association  between  self-reported  symptoms  and  conditions  with 
smallpox  vaccination. 

In  summary,  we  identified  a  study  population  of  more  than 
9,000  deployed  and  31,000  nondeployed  members  of  the 
Millennium  Cohort  Study  with  confirmed  smallpox  vaccination 
status.  Analyses  were  stratified  by  deployment  status  to  adjust  for 


possible  confounding.  No  significant  adverse  associations  were  found 
between  smallpox  vaccination  and  self-reported  health  outcomes, 
including  mental  and  physical  functioning,  cardiovascular  diseases, 
and  autoimmune  disorders.  These  findings  may  be  reassuring 
regarding  smallpox  vaccine  safety,  and  complement  studies  that  use 
other  data  sources  to  evaluate  the  relationship  between  smallpox 
vaccination  and  long-term  health. 

Methods 

Study  population  and  data  sources.  In  2001,  the  Millennium 
Cohort  Study  began  to  collect  and  evaluate  population-based  data  on 
behavioral  and  occupational  risk  factors  related  to  military  service  that 
might  be  associated  with  adverse  health  outcomes.10,26  Those  invited 
to  participate  in  the  first  panel  were  a  randomly  selected  subgroup 
of  all  US  military  personnel  serving  in  2000.  Service  members  who 
had  deployed  to  Southwest  Asia,  Bosnia,  or  Kosovo  between 
January  1,  1998,  and  September  1,  2000,  members  of  the  Reserve  or 
National  Guard,  and  women  were  oversampled  to  ensure  sufficient 
power  to  detect  differences  in  these  smaller  population  subgroups. 

The  Millennium  Cohort  participants  who  consented  and  enrolled 
in  the  first  panel  and  completed  the  first  follow-up  questionnaire 
between  June  2004  and  February  2006  (n  =  33,021;  71%)  were 
included  in  the  current  study.  Participants  were  excluded  from  the 
analyses  for  the  following  reasons:  (1)  their  self-reported  vaccina¬ 
tion  status  did  not  agree  with  their  vaccination  status  in  military 
electronic  data;  (2)  they  were  vaccinated  and/or  deployed  in  support 
of  the  GWOT  prior  to  starting  the  baseline  questionnaire;  (3)  they 
were  vaccinated  during  the  30  day  period  prior  to  starting  or  while 
taking  their  follow-up  survey;  (4)  they  had  not  completed  their  first 
deployment  to  GWOT  at  the  time  of  their  follow-up  questionnaire; 
or  (5)  they  had  incomplete  demographic,  smallpox  vaccination,  or 
military-specific  data.  When  available,  self-reported  data  were  used 
to  supplement  missing  data  from  personnel  records  to  minimize  the 
number  of  participants  removed  from  analyses  due  to  missing  data. 

The  Defense  Manpower  Data  Center  (DMDC)  provided  demo¬ 
graphic  and  military-specific  data  from  electronic  personnel  files, 
including  gender,  date  of  birth,  marital  status,  race/ethnicity,  deploy¬ 
ment  experience  (no  deployment  experience  in  support  of  GWOT 
between  2001  and  2006  or  deployment  experience  in  support 
of  GWOT  between  2001  and  2006),  rank,  service  component 
(active  duty  or  Reserve/National  Guard),  service  branch  (Army,  Air 
Force,  Navy/Coast  Guard,  or  Marine  Corps),  and  primary  military 
occupation. 

Smallpox  vaccination  data.  Self-reported  smallpox  vaccination 
status  was  obtained  from  the  Millennium  Cohort  Study  2004-2006 
questionnaire  that  asked,  “In  the  past  three  years  have  you  received 
the  smallpox  vaccine?”  Vaccination  status  was  confirmed  through 
electronic  smallpox  vaccination  records  obtained  from  the  Defense 
Enrollment  Eligibility  Reporting  System  at  DMDC.  Participants 
were  classified  as  vaccinated  if  they  endorsed  vaccination  in  the 
questionnaire  and  if  an  electronic  record  of  smallpox  vaccination 
in  the  three  years  prior  to  completing  the  follow-up  questionnaire 
was  present  in  the  DMDC  vaccination  database.  Participants  were 
classified  as  unvaccinated  if  they  endorsed  that  they  had  not  received 
the  smallpox  vaccination  in  the  questionnaire  and  if  there  was  no 
electronic  record  of  smallpox  vaccination  in  the  three  years  prior  to 
completing  the  follow-up  questionnaire  in  the  DMDC  vaccination 
database. 
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Table  3  Results  of  multivariable  logistic  regression:  Adjusted  odds  of 
self-reported  health  conditions  in  smallpox  vaccinees  by 
deployment  status 


Cohort  questionnaire,  was  used  to  compare 
changes  in  mental  and  physical  health.27'31 
Like  the  original  SF-36,  the  SF-36V  includes 
eight  health  scales  that  can  be  summarized 


Category 

Deployed  to  GWOT 
OR*  (95%  Cl) 

Mental  component  summary  score1" 

No  change 

1.00 

Increased  by  5  or  more  points 

0.89  (0.77-1 .02) 

Decreased  by  5  or  more  points 

0.98  (0.87-1.11) 

Physical  component  summary  scored 

No  change 

1.00 

Increased  by  5  or  more  points 

0.90  (0.77-1 .03) 

Decreased  by  5  or  more  points 

0.90  (0.80-1.03) 

Mental  health  disorder1- 

No 

1.00 

Yes 

0.96  (0.79-1.15) 

Symptoms  of  CMI§ 

No 

1.00 

Yes 

0.97  (0.83-1.14) 

Chronic  fatigue  syndrome^ 

No 

1.00 

Yes 

0.78  (0.45-1.38) 

Headache^'** 

No 

1.00 

Yes 

1.03  (0.86-1.23) 

Chest  pain^'#'** 

No 

1.00 

Yes 

0.89  (0.71-1.12) 

Heart  condition^'1"! 

No 

1.00 

Yes 

0.81  (0.61-1.06) 

Hypertension^ 

No 

1.00 

Yes 

0.92  (0.73-1.14) 

Anemia^ 

No 

1.00 

Yes 

0.74  (0.43-1 .26) 

Diabetes^ 

No 

1.00 

Yes 

0.58  (0.33-1.01) 

Other  autoimmune  disorder1^!! 


Self-reported  health  outcomes.  The  baseline  and  follow-up 
Millennium  Cohort  Study  questionnaires  assess  physical  health, 
mental  health,  and  other  health  outcomes.  The  SF-36V,  which  is  a 
modified  version  of  the  Short  Form  36  and  part  of  the  Millennium 


into  two  summary  scores,  the  mental  compo¬ 
nent  summary  and  the  physical  component 
summary.32,33  Higher  scores  are  associated 
with  better  health  status.  Changes  in  summary 
scores  between  baseline  and  follow-up  were 
examined. 

The  Millennium  Cohort  baseline  question¬ 
naire  includes  the  question,  “Has  your  doctor 
or  other  health  care  professional  ever  told  you 
that  you  have  any  of  the  following  condi¬ 
tions?”  This  question  was  used  to  determine 
if  participants  reported  having  chronic  fatigue 
syndrome,  headaches,  chest  pain,  a  heart 
condition,  hypertension,  anemia,  diabetes, 
or  other  autoimmune  disorders  at  baseline. 
Participants  who  reported  “no”  on  the  base¬ 
line  questionnaire  for  one  of  these  conditions 
were  included  in  the  study  for  analysis  of  that 
particular  condition.  On  the  follow-up  ques¬ 
tionnaire,  participants  who  reported  “yes”  to 
the  question  “In  the  last  three  years,  has  your 
doctor  or  other  health  care  professional  told 
you  that  you  have  any  of  the  following  condi¬ 
tions?”  were  included  in  the  study  as  having 
new-onset  of  the  condition  of  interest.  Two 
additional  questions  on  the  survey  instru¬ 
ment  were  also  available  to  define  new-onset 
headaches  and/or  chest  pain  between  baseline 
and  follow-up.  Finally,  symptoms  of  CMI 
were  defined  as  new  onset  of  reporting  persis¬ 
tent  or  recurring  problems  with  one  or  more 
symptoms  from  at  least  two  of  the  following 
clusters:  general  fatigue,  mood  and  cognitive 
abnormalities,  and  musculoskeletal  pain.34 

A  measure  of  mental  health  was  based  on 
two  standardized  instruments:  the  Primary 
Care  Evaluation  of  Mental  Disorders  Patient 
Health  Questionnaire  (PHQ) 35-37  and  the 
posttraumatic  stress  disorder  (PTSD) 
Checklist-Civilian  Version  (PCL-C). 38,39 
Using  standardized  scoring  algorithms,35-37 
the  PHQ  provides  a  psychosocial  assessment 
based  on  scores  of  several  health  concepts. 
The  PCL-C  is  a  17-item  self-report  measure 
of  PTSD  symptoms  that  requires  responders 
to  rate  the  severity  of  each  symptom  during 
the  past  30  days  on  a  3-point  Likert  scale 
(from  1  =  not  at  all  to  5  =  extremely). 
Participants  were  identified  as  having  PTSD 
symptoms  if  they  reported  a  moderate  or  greater  level  of  at  least 
one  intrusion  symptom,  three  avoidance  symptoms,  and  two 
hyperarousal  symptoms,40  and  had  a  total  score  of  50  or  more  on 
a  scale  of  17  to  8 5. 38,39,4 1,42  Using  this  instrument  with  a  cutoff 


No 

Yes 


1.00 

0.52  (0.36-0.75) 


1.00 

1.14 

(1.00-1 

1.30) 

1.13 

(1.00-1 

1.27) 

1.00 

0.93 

(0.81-1 

1.07) 

1.1 1 

(0.98-1 

1.27) 

1.00 

0.98 

(0.81-1 

1.18) 

1.00 

0.89 

(0.74-1 

1.06) 

1.00 

0.53 

(0.25-1 

1.12) 

1.00 

1.03 

(0.86-1 

1.24) 

1.00 

0.92 

(0.72-1 

1.17) 

1.00 

0.90 

(0.68-1 

1.20) 

1.00 

1.13 

(0.93-1 

1.38) 

1.00 

0.68 

(0.40-1 

1.14) 

1.00 

0.86 

(0.50-1 

1.47) 

1.00 

0.70 

(0.47-1 

1.04) 

Abbreviations:  CMI,  chronic  multisymptom  illness;  Cl,  confidence  interval;  GWOI,  global  war  on  terrorism;  OR,  odds  ratio;  PHQ,  patient  health 
questionnaire.  *  Adjusted  for  smoking  status,  possible  alcohol  abuse,  rank,  and  occupation  at  baseline  as  well  as  gender,  birth  year,  and  combat 
exposure,  1  No  change  =  a  change  of  less  than  5  points  on  the  MCS  or  PCS  score  from  first  to  second  survey.  *  Excludes  alcohol  abuse.  §  Defined 
as  reporting  persistent  or  recurring  problems  with  one  or  more  symptoms  from  at  least  two  of  the  following  dusters:  general  fatigue,  mood  and 
cognitive  abnormalities,  and  musculoskeletal  pain.  U  Self-reported  positive  response  to  "In  the  last  three  years,  has  your  doctor  or  other  health 
professional  told  you  that  you  have  any  of  the  following  conditions?"  #  Self-reported  response  "bothered  a  lot"  to  "During  the  last  4  weeks, 
how  much  have  you  been  bothered  by  any  of  the  following  problems?"  **Self-reported  positive  response  to  "During  the  last  12  months,  have 
you  had  persistent  or  recurring  problems  with  any  of  the  following  conditions?"  tt  Excludes  chest  pain.  #  Multiple  sclerosis,  lupus,  ulcerative 
colitis,  rheumatoid  arthritis,  Crohn's  disease. 


Not  deployed  to  GW0T 
OR*  (95%  Cl) 
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of  50  has  been  reported  to  be  highly  specific  (specificity  =  99%) 
in  comparison  with  other  instruments  and  other  cutoff  values.43 
For  the  purposes  of  this  report,  major  depression,  panic  disorder, 
other  anxiety  disorders,  bulimia  nervosa,  binge-eating  disorders,  and 
PTSD  are  reported  in  one  mental  health  variable. 

Statistical  analysis.  A  descriptive  investigation  was  completed 
to  compare  vaccinated  and  unvaccinated  participants,  stratified  by 
GWOT  deployment  experience.  Multivariable  logistic  regression  was 
used  to  assess  associations  between  self-reported  health  outcomes  and 
vaccination  status,  adjusting  for  gender,  birth  year,  rank,  occupation, 
combat  exposure,  self-reported  smoking  status,  and  alcohol  abuse  at 
baseline. 

Regression  diagnostics,  including  examining  covariates  for 
multicollinearity  and  goodness  of  fit  test,  were  performed.  All  data 
analyses  were  completed  using  SAS  Version  9.1.3  (SAS  Institute, 
Inc.,  Cary,  NC). 

Acknowledgments 

We  are  indebted  to  the  Millennium  Cohort  Study  participants, 
without  whom  these  analyses  would  not  be  possible.  We  thank 
Scott  L.  Seggerman  and  Greg  D.  Boyd  from  the  Management 
Information  Division,  Defense  Manpower  Data  Center,  Seaside,  CA. 
Additionally,  we  thank  Lacy  Farnell;  Gia  Gumbs,  MPH;  Travis  Leleu; 
Jamie  McGrew;  Katherine  Snell;  Steven  Speigle;  Kari  Welch,  MA; 
James  Whitmer;  and  Charlene  Wong,  MPH  from  the  Department 
of  Defense  Center  for  Deployment  Health  Research,  Naval  Health 
Research  Center,  San  Diego,  CA;  and  Michelle  Stoia,  also  from 
the  Naval  Health  Research  Center.  We  also  thank  COL  Karl  E. 
Friedl,  Ph.D.  and  all  the  professionals  from  the  US  Army  Medical 
Research  and  Materiel  Command,  especially  those  from  the  Military 
Operational  medicine  Research  Program,  Fort  Detrick,  Maryland. 
We  appreciate  the  support  of  the  Henry  M.  Jackson  Foundation  for 
the  Advancement  of  Military  Medicine,  Rockville,  MD. 

Note 

In  addition  to  the  authors,  the  Millennium  Cohort  Study  Team 
includes  Paul  J.  Amoroso,  MD,  MPH1;  Edward  J.  Boyko,  MD, 
MPH2;  Gary  D.  Gackstetter,  DVM,  MPH,  PhD3’4;  Gregory  C. 
Gray,  M.D.,  M.P.H.5;  Tomoko  I.  Hooper,  M.D.,  M.P.H.3;  James  R. 
Riddle,  D.V.M.,  M.P.H.6 

department  of  Clinical  Investigation;  Madigan  Army  Medical 
Center;  Tacoma,  Washington  USA. 

2Seattle  Epidemiologic  Research  and  Information  Center;  Veterans 
Affairs  Puget  Sound  Health  Care  System;  Seattle,  Washington  USA. 

department  of  Preventive  Medicine  and  Biometrics;  Uniformed 
Services  University  of  the  Health  Sciences;  Bethesda,  Maryland 
USA. 

4Analytic  Services,  Inc.  (ANSER);  Arlington,  Virginia  USA. 

^College  of  Public  Health;  University  of  Iowa;  Iowa  City,  Iowa 
USA. 

6Air  Force  Research  Laboratory;  Wright-Patterson  Air  Force  Base; 
Ohio  USA. 

This  work  represents  report  07-39,  supported  by  the  Department 
of  Defense,  under  work  unit  number  60002.  The  views  expressed 
in  this  article  are  those  of  the  authors  and  do  not  reflect  the  official 
policy  or  position  of  the  Department  of  the  Navy,  Department  of 
the  Army,  Department  of  the  Air  Force,  Department  of  Defense, 
Department  of  Veterans  Affairs,  or  the  US  Government.  This 
research  has  been  conducted  in  compliance  with  all  applicable 


federal  regulations  governing  the  protection  of  human  subjects  in 
research  (Protocol  NHRC. 2000. 007).  The  authors  declare  that  they 
have  no  conflict  of  interest  to  disclose. 

References 

1.  Grabenstein  JD,  Pittman  PR,  Greenwood  JT,  Engler  RJ.  Immunization  to  protect  the  US 
Armed  Forces:  Heritage,  current  practice,  and  prospects.  Epidemiol  Rev  2006;  28:3-26. 

2.  25th  anniversary  of  the  last  case  of  naturally  acquired  smallpox.  MMWR  Morb  Mortal 
WklyRep  2002;  51:952. 

3.  Rotz  LD,  Dotson  DA,  Damon  IK,  Becher  JA.  Vaccinia  (smallpox)  vaccine:  Recommendations 
of  the  Advisory  Committee  on  Immunization  Practices  (ACIP),  2001.  MMWR  Recomm 
Rep  2001;  50:1-25. 

4.  Grabenstein  JD,  Winkenwerder  Jr  W.  US  military  Smallpox  Vaccination  Program  experi¬ 
ence.  JAMA  2003;  289:3278-82. 

5.  Arness  MK,  Eckart  RE,  Love  SS,  Atwood  JE,  Wells  TS,  Engler  RJ,  Collins  LC,  Ludwig  SL, 
Riddle  JR,  Grabenstein  JD,  Tornberg  DN.  Myopericarditis  following  smallpox  vaccination. 
Am  J  Epidemiol  2004;  160:642-51. 

6.  Eckart  RE,  Love  SS,  Atwood  JE,  Arness  MK,  Cassimatis  DC,  Campbell  CL,  Boyd  SY, 
Murphy  JG,  Swerdlow  DL,  Collins  LC,  Riddle  JR,  Tornberg  DN,  Grabenstein  JD,  Engler 
RJ.  Incidence  and  follow-up  of  inflammatory  cardiac  complications  after  smallpox  vaccina¬ 
tion.  J  Am  Coll  Cardiol  2004;  44:201-5. 

7.  Eckart  RE,  Shry  EA,  Jones  IVth  SO,  Atwood  JE,  Grabenstein  JD.  Comparison  of  clinical 
presentation  of  acute  myocarditis  following  smallpox  vaccination  to  acute  coronary  syn¬ 
dromes  in  patients  <40  years  of  age.  Am  J  Cardiol  2005;  95:1252-5. 

8.  Halsell  JS,  Riddle  JR,  Atwood  JE,  Gardner  P,  Shope  R,  Poland  GA,  Gray  GC,  Ostroff 
S,  Eckart  RE,  Hospenthal  DR,  Gibson  RL,  Grabenstein  JD,  Arness  MK,  Tornberg  DN. 
Myopericarditis  following  smallpox  vaccination  among  vaccinia-naive  US  military  person¬ 
nel.  JAMA  2003;  289:3283-9. 

9.  Poland  GA,  Grabenstein  JD,  Neff  JM.  The  US  Smallpox  Vaccination  Program:  A  review 
of  a  large  modern  era  smallpox  vaccination  implementation  program.  Vaccine  2005; 
23:2078-81. 

10.  Ryan  MA,  Smith  TC,  Smith  B,  Amoroso  P,  Boyko  EJ,  Gray  GC,  Gackstetter  GD,  Riddle 
JR,  Wells  TS,  Gumbs  G,  Corbeil  TE,  Hooper  TI.  Millennium  Cohort:  Enrollment  begins 
a  21 -year  contribution  to  understanding  the  impact  of  military  service.  J  Clin  Epidemiol 
2007;  60:181-91. 

11.  DoD  Smallpox  Vaccination  Program:  Safety  Summary.  2007,  (Available  at:  http://www. 
smallpox.mil/event/SPSafetySum.asp.  Accessed  June  6,  2007). 

12.  Sejvar  JJ,  Labutta  RJ,  Chapman  LE,  Grabenstein  JD,  Iskander  J,  Lane  JM.  Neurologic 
adverse  events  associated  with  smallpox  vaccination  in  the  United  States,  2002-2004.  JAMA 
2005;  294:2744-50. 

13.  Casey  C,  Vellozzi  C,  Mootrey  GT,  Chapman  LE,  McCauley  M,  Roper  MH,  Damon  I, 
Swerdlow  DL.  Surveillance  guidelines  for  smallpox  vaccine  (vaccinia)  adverse  reactions. 
MMWR  Recomm  Rep  2006;  55:1-16. 

14.  Casey  CG,  Iskander  JK,  Roper  MH,  Mast  EE,  Wen  XJ,  Torok  TJ,  Chapman  LE,  Swerdlow 
DL,  Morgan  J,  Heffelfinger  JD,  Vitek  C,  Reef  SE,  Hasbrouck  LM,  Damon  I,  Neff  L, 
Vellozzi  C,  McCauley  M,  Strikas  RA,  Mootrey  G.  Adverse  events  associated  with  smallpox 
vaccination  in  the  United  States,  January-October  2003.  JAMA  2005;  294:2734-43. 

15.  Baggs  J,  Chen  RT,  Damon  IK,  Rotz  L,  Allen  C,  Fullerton  KE,  Casey  C,  Nordenberg  D, 
Mootrey  G.  Safety  profile  of  smallpox  vaccine:  Insights  from  the  laboratory  worker  smallpox 
vaccination  program.  Clin  Infect  Dis  2005;  40:1133-40. 

16.  Klevens  RM,  Kupronis  BA,  Lawton  R,  Joseph  D,  Richards  Jr  C,  Abshire  J,  Barnes  M, 
Cardo  D,  Curtis  A,  Edwards  J,  Gaines  Y,  Horan  T,  Jernigan  J,  Pearson  M,  Skaggs  R, 
Sinkowitz-Cochran  R,  Solomon  S,  Stein  G,  Tokars  J,  Tolson  J,  Wages  J.  Monitoring 
health  care  workers  after  smallpox  vaccination:  Findings  from  the  Hospital  Smallpox 
Vaccination-Monitoring  System.  Am  J  Infect  Control  2005;  33:315-9. 

17.  Chretien  JP,  Chu  LK,  Smith  TC,  Smith  B,  Ryan  MA.  Demographic  and  occupational 
predictors  of  early  response  to  a  mailed  invitation  to  enroll  in  a  longitudinal  health  study. 
BMC  Med  Res  Methodol  2007;  7:6. 

18.  Wells  TS,  Jacobson  IG,  Smith  TC,  Spooner  CN,  Smith  B,  Reed  RJ,  Amoroso  PJ,  Ryan  MA. 
Prior  health  care  utilization  as  a  potential  determinant  of  enrollment  in  a  21 -year  prospec¬ 
tive  study.  The  Millenium  Cohort  Study.  Eur  J  Epidemiol  2008;  23:79-87. 

19.  Smith  B,  Wingard  DL,  Ryan  MAK,  Macera  CA,  Patterson  TL,  Slymen  DJ.  US  military 
deployment  during  2001-2006:  Comparison  of  subjective  and  objective  data  sources  in  a 
large  prospective  health  study.  Ann  Epidemiol  2007;  In  press. 

20.  LeardMann  CA,  Smith  B,  Smith  TC,  Wells  TS,  Ryan  MA.  Smallpox  vaccination: 
Comparison  of  self-reported  and  electronic  vaccine  records  in  the  Millennium  Cohort 
Study.  Hum  Vaccin  2007;  3:245-51. 

21.  Riddle  JR,  Smith  TC,  Smith  B,  Corbeil  TE,  Engel  CC,  Wells  TS,  Hoge  CW,  Adkins  J, 
Zamorski  M,  Blazer  D.  Millennium  Cohort:  The  2001-2003  baseline  prevalence  of  mental 
disorders  in  the  U.S.  military.  J  Clin  Epidemiol  2007;  60:192-201. 

22.  Smith  B,  Leard  CA,  Smith  TC,  Reed  RJ,  Ryan  MA.  Anthrax  vaccination  in  the  Millennium 
Cohort:  Validation  and  measures  of  health.  Am  J  Prev  Med  2007;  32:347-53. 

23.  Smith  B,  Smith  TC,  Gray  GC,  Ryan  MA.  When  epidemiology  meets  the  Internet: 
Web-based  surveys  in  the  Millennium  Cohort  Study.  Am  J  Epidemiol  2007;  In  press. 

24.  Smith  TC,  Jacobson  IG,  Smith  B,  Hooper  TI,  Ryan  MA.  The  occupational  role  of  women 
in  military  service:  Validation  of  occupation  and  prevalence  of  exposures  in  the  Millennium 
Cohort  Study.  Int  J  Environ  Health  Res  2007;  17:271-84. 


132 


Human  Vaccines 


2008;  Vol.  4  Issue  2 


Self-reported  smallpox  vaccination  health  outcomes 


25.  Smith  TC,  Smith  B,  Jacobson  IG,  Corbeil  TE,  Ryan  MA.  Reliability  of  standard  health 
assessment  instruments  in  a  large,  population-based  cohort  study.  Ann  Epidemiol  2007; 
17:525-32. 

26.  Gray  GC,  Chesbrough  KB,  Ryan  MA,  Amoroso  P,  Boyko  EJ,  Gackstetter  GD,  Hooper  TI, 
Riddle  JR.  The  Millennium  Cohort  Study:  A  21 -year  prospective  cohort  study  of  140,000 
military  personnel.  Mil  Med  2002;  167:483-8. 

27.  Kazis  LE,  Lee  A,  Spiro  Illrd  A,  Rogers  W,  Ren  XS,  Miller  DR,  Selim  A,  Hamed  A,  Haffer 
SC.  Measurement  comparisons  of  the  Medical  Outcomes  Study  and  Veterans  SF-36  Health 
Survey.  Health  Care  Financ  Rev  2004;  25:43-58. 

28.  Kazis  LE,  Miller  DR,  Clark  JA,  Skinner  KM,  Lee  A,  Ren  XS,  Spiro  Illrd  A,  Rogers  WH, 
Ware  Jr  JE.  Improving  the  response  choices  on  the  veterans  SF-36  health  survey  role 
functioning  scales:  Results  from  the  Veterans  Health  Study.  J  Ambul  Care  Manage  2004; 
27:263-80. 

29.  Kazis  LE,  Miller  DR,  Skinner  KM,  Lee  A,  Ren  XS,  Clark  JA,  Rogers  WH,  Spiro  Illrd  A, 
Selim  A,  Linzer  M,  Payne  SM,  Mansell  D,  Fincke  RG.  Patient-reported  measures  of  health: 
The  Veterans  Health  Study.  J  Ambul  Care  Manage  2004;  27:70-83. 

30.  Ware  JE,  Kosinski  M,  Gandek  B.  SF-36  Health  Survey:  Manual  and  Interpretation  Guide. 
Lincoln,  RI:  QualityMetric  Incorporated,  2000. 

31.  Ware  JE,  Sherbourne  CD.  The  MOS  36-Item  Short-Form  Health  Survey  (SF-36).  I. 
Conceptual  framework  and  item  selection.  Med  Care  1992;  30:473-83. 

32.  Ware  JE,  Kosinski  M,  Keller  S.  SF-36  Physical  and  Mental  Health  Summary  Scales:  A  User’s 
Manual.  Boston:  The  Health  Institute,  1994. 

33.  Ware  JE,  Kosinski  M.  SF-36  Physical  &  Mental  Health  Summary  Scales:  A  Manual  for 
Users  of  Version  1.  2nd  ed.  Lincoln,  RI:  QualityMetric  Incorporated,  2001. 

34.  Blanchard  MS,  Eisen  SA,  Alpern  R,  Karlinsky  J,  Toomey  R,  Reda  DJ,  Murphy  FM,  Jackson 
LW,  Kang  HK.  Chronic  multisymptom  illness  complex  in  Gulf  War  I  veterans  10  years  later. 
Am  J  Epidemiol  2006;  163:66-75. 

35.  Spitzer  RL,  Williams  JB,  Kroenke  K,  Linzer  M,  deGruy  Illrd  FV,  Hahn  SR,  Brody  D, 
Johnson  JG.  Utility  of  a  new  procedure  for  diagnosing  mental  disorders  in  primary  care. 
The  PRIME-MD  1000  Study.  JAMA  1994;  272:1749-56. 

36.  Spitzer  RL,  Kroenke  K,  Williams  JB.  Validation  and  utility  of  a  self-report  version  of 
PRIME-MD:  The  PHQ  Primary  Care  Study.  Primary  care  evaluation  of  mental  disorders. 
JAMA  1999;  282:1737-44. 

37.  Spitzer  RL,  Williams  JB,  Kroenke  K,  Hornyak  R,  McMurray  J.  Validity  and  utility  of  the 
PRIME-MD  Patient  Health  Questionnaire  in  assessment  of  3000  obstetric-gynecologic 
patients:  The  PRIME-MD  Patient  Health  Questionnaire  Obstetrics-Gynecology  Study.  Am 
J  Obstet  Gynecol  2000;  183:759-69. 

38.  Weathers  FW,  Litz  BT,  Herman  DS,  Huska  JA,  Keane  TM.  The  PTSD  Checklist  (PCL): 
Reliability,  validity,  and  diagnostic  utility.  San  Antonio,  TX:  Paper  presented  at  the  Annual 
Meeting  of  International  Society  for  Traumatic  Stress  Studies,  1993,  (Available  at:  http:// 
www.pdhealth.mil/library/downloads/PCL_sychometrics.doc.  Accessed  Mayl5,  2007). 

39.  Blanchard  EB,  Jones-Alexander  J,  Buckley  TC,  Forneris  CA.  Psychometric  properties  of  the 
PTSD  Checklist  (PCL).  Behav  ResTher  1996;  34:669-73. 

40.  American  Psychiatric  Association.  Diagnostic  and  Statistical  Manual  of  Mental  Disorders 
4th  ed.  DSM-IV.  Washington,  DC:  American  Psychiatric  Association,  1994. 

41.  Hoge  CW,  Castro  CA,  Messer  SC,  McGurk  D,  Cotting  DI,  Koffman  RL.  Combat  duty  in 
Iraq  and  Afghanistan,  mental  health  problems,  and  barriers  to  care.  N  Engl  J  Med  2004; 
351:13-22. 

42.  Wright  KM,  Huffman  AH,  Adler  AB,  Castro  CA.  Psychological  screening  program  over¬ 
view.  Mil  Med  2002;  167:853-61. 

43.  Brewin  CR.  Systematic  review  of  screening  instruments  for  adults  at  risk  of  PTSD.  J  Trauma 
Stress  2005;  18:53-62. 


www.landesbioscience.com 


Human  Vaccines 


133 


REPORT  DOCUMENTATION  PAGE 


The  public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data 
sources,  gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  information,  including  suggestions  for  reducing  the  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and 
Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person 
shall  be  subject  to  any  penalty  for  failing  to  comply  with  a  collection  of  information  if  it  does  not  display  a  currently  valid  OMB  Control  number.  PLEASE  DO  NOT  RETURN 
YOUR  FORM  TO  THE  ABOVE  ADDRESS. 


12  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited. 

13.  SUPPLEMENTARY  NOTES 

Published  in:  Human  Vaccines,  2007,  4(2),  127-133 

14.  ABSTRACT  (maximum  200  words) 

In  December  2002,  the  Department  of  Defense  re-instituted  smallpox  vaccination  for  US  military  forces  following  growing 
concerns  that  smallpox  might  be  employed  as  a  bioterrorist  weapon.  More  than  one  million  service  members  have  been 
given  the  smallpox  vaccine  since  2002,  although  there  have  been  concerns  about  the  safety  of  the  vaccine.  Using 
Millennium  Cohort  study  data,  this  prospective  analysis  investigated  a  wide  variety  of  self-reported  health  outcomes  and 
possible  association  with  smallpox  vaccination.  After  confirming  vaccination  history  with  electronic  vaccine  data,  40,472 
individuals  were  included  in  the  analyses,  8,793  of  whom  received  the  smallpox  vaccine  and  31 ,679  who  did  not.  No 
significant  adverse  associations  between  smallpox  vaccination  and  self-reported  health  outcomes,  including  mental  and 
physical  functioning,  cardiovascular  diseases,  and  autoimmune  disorders,  were  found.  These  findings  complement 
studies  that  utilize  other  data  sources,  such  as  electronic  hospitalization  records,  and  may  be  reassuring  to  health  care 
providers  and  those  who  receive  the  smallpox  vaccination. 


15.  SUBJECT  TERMS 

smallpox  vaccine,  questionnaires,  military  medicine _ 

_ ~ *  '  17.  LIMITATION  18.  NUMBER 

OF  ABSTRACT  OF  PAGES 

UNCL  7 

1 19b.  TELEPHONE  NUMBER  (INCLUDING  AREA  CODE) 

Standard  Form  298  (Rev.  8-98) 
Prescribed  by  ANSI  Std.  Z39-18 


19a.  NAME  OF  RESPONSIBLE  PERSON 

Commanding  Officer 


16.  SECURITY  CLASSIFICATION  OF: 

a.  REPORT  I  b.ABSTRACT  I  b.  THIS  PAGE 

UNCL  I  UNCL  I  UNCL 


1.  Report  Date  (DD  MM  YY)  2.  Report  Type 

27/08/07  New 

4.  TITLE  AND  SUBTITLE 

Self-Reported  Adverse  Health  Events  Following  Smallpox  Vaccination  in  a 
Large  Prospective  Study  of  US  Military  Service  Members 

6.  AUTHORS 

Timothy  S.  Wells,  Cynthia  A.  LeardMann,  Tyler  C.  Smith,  Besa  Smith,  Isabel 
G.  Jacobson,  Robert  J.  Reed,  and  Margaret  A.  K.  Ryan 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Naval  Health  Research  Center 

P.O.  Box  85122 

San  Diego,  CA  92186-5122 

8.  SPONSORING/MONITORING  AGENCY  NAMES(S)  AND  ADDRESS(ES) 

Commanding  Officer  Commander 

Naval  Medical  Research  Center  Navy  Medicine  Support  Command 

503  Robert  Grant  Ave  P.O.  Box  240 

Silver  Spring,  MD  20910-7500  Jacksonville,  FL  32212-0140 


3.  DATES  COVERED  (from  -  to) 

2002-2006 

5a.  Contract  Number: 

5b.  Grant  Number: 

5c.  Program  Element: 

5d.  Project  Number: 

5e.  Task  Number: 

5f.  Work  Unit  Number:  60002 


9.  PERFORMING  ORGANIZATION  REPORT 
NUMBER 

Report  No.  07-39 

10.  Sponsor/Monitor's  Acronyms(s) 

NMRC/NMSC _ 

11.  Sponsor/Monitor's  Report  Number(s) 


